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U ir/u£<a tM^e y s> h £ . 

tt^-^fcWJcSUrKOttfflWjEffl^y f^ ^s/ h£ 

fc^*ur»*a*flr*«r**i-* .LiEWafeo^y 

f?ofcK*aLflr*«:»«-»"*ECClHl*i:, 
_hfS^ y f -f tr y h <*>1B«»fES:fT 5 ^ * y -fe/MO:Pfe 

tr* Mq££b^#^te±lB^for7~ k*x«: try 

MAW**-*, h^e- K©fc*MW:-blB^y f*f t e 

* s t c * *4»« * -r £ »** 1 

[l»5ftiB4l JOB'* y f-Y ^y ±la1S#:^^^- 
y -fc/u^#> 13 , 
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2 

[11*4 7] _hfS7<^y Ti^te, ^Iftf^© 1 ) 1 
[M«9 8] ±fSAffi*®^^£^£^^ w * 

[0 0 0 1 ] 

RAM JC*5tf 
[0 0 0 2] 

^fR AM(cB8bri*, I 9 9 6¥2fll20,-0g^ 

i>t^tt»ff rei^u^hp^^^j f loss 

_ h ^-^.^^^ (IEEE JORNAL OF SOLID-STATECIRCUI 
TS) VOL.25 No. 5, 10^, 1990¥^ "A 50ns 16Mb RAM wi 
th a 10ns DataRate and On Chip ECC" a*&6 0 
[0 0 0 3 ] 

S<7)lBt§fi^ot)^>^t v^iRAMt^, 
(ft try h^-if d of ^ ^^ft*Mft fi* S t>^t?* 

5(? ^cOicMbT, ±:|B6 4MtTs/ h^^^*ax.SJi1S<30 



I 



3 

[0 0 0 4] ±|E(DJ:5ttia 

t&lfr$ti\z< i^y tfs> h&iEtrrs^y-i^ 

MM*** hlMttfc* 

TI*ECC®i»-t?#«S-*"££ 5^tSt)^*>5o 
ncoj: 5ftECC®&£rt*£^5-££ 5 *J8: L '> 

=ev T?-KX\z.&^X 1 2 8 tf y 256 
[0 0 0 6 ] 

S&fcJ; ^1t#:^;*^y ^^£31IRbT\ ECCMU 
>f tf y h^^JifBECCim^tC^L-r^O^ffi^fTiE 

&m^±ieis«^-*&&9 tut, ^Eccmssi 
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So 

[0 0 0 7 ] 

^ [o o o 8 ] »{cw]K*ntti^, ^*yf ^14, ra 

oTA^til^DIOB, RQ, CLKA*BB1E£*l£o 

[0009] iia^y ru^fi 

[ooio] iEzotdSSiifc^^yTWm 

6X2 = 2 5 6iT«^6c lO^^y^yFM 
AT |t 5 12X5 12=^2 5Ke^h(7)|BM^ 
^r-i:IB<7>ct 5WK>6 4Mlf * h*>«fc 5ft*# 

[0 0 11] _hfE*^-y^S> hMATCil #41" ^ ^ 

[0 0 12] ±|B^*y^y FMAT|M^7^ 
50 ^So Will Ttt'JO^y TWW^T, fci* 



(4) 
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y ^y 5 t°y h»£, lWTII^t'^y ^ 

*3&*b**u J Pix4 try hfo, fcSH^^s/htsif 

[0 0 13] U/c^oT, 7 l^-YISSW^friSk-iSrt 

»«Lt, Ju^feJUtfc 9{@CO^ <■< ( 9 MA) , 

8fi^M>7^ ( 8 MA) <DX ?\Z.**rV ^y ^ 

^^^!i7W^, 9 + 8+9 + 84-9 + 8+9 + 

9 = 6 9 try h^AfflAsn, i«©^*yri^-<w-e 

^ 9 + 8 + 9 + 8+ 9 + 8 + 9 + 8 = 6 8 fc'y M*A 

hjasw^ ttf^i 3 7 try h^mfer*A 

[0014] i)BXf3^XDECi:^'f^7"KK 

^^yvy M-S^Ti^!? — K F7^f ^SWD 

dS^rJilB*9A^-f y^fc«fc 0 ±1S 8 t*y h*>£iM* 
9 t*y hco^ffi^^^e y ir/u^r31^-r€> £ i: t>t-, y 

Jifsoj: 3 7 try h*ttt?of-^©Affl*^^ 

[0015] ECCBIKtt, Am*©^^±fs^^y T 

i/^^^ori(c^SL, 1 2 8 ho*tt-e©tta 

^fflffitt^-^^^L-r 9 t^h^!)f>f try h££ 

^tt, £#r-i 3 7 if y hcD##&^ff^&^J&br 

±|B»«S*tfcl 3 7 */uic|B«**S. K 

*fflL»fM-«fc»K ±151 3 7 t*y 

_bfSl 2 8 \f y KDlatt^-^fcWUTK^lfcafclTjE 
£rfr^ 12 8 t*y h O-x — ^ ^rffi^ £ -^60 
[0 0 16] Affl*EIIStt* Wc«K**t*V^, 
U^/^y7;^«t5]SSPSC^^ _hIS12 8fy 

mas-**,, -(D.tsft^^wu/^yr^K^iHittP 

S CWfc^C, 1 2 8 f y hOf5^T ? ~^£:^^"t~£Ifi 
15 9 t*y h y T'-f try h£rf5t£-t*& ffitf 

j: v. jblBECcms&^»^^«»^uri 3 7 try h 

co S&fof- * A ttJ* 3&4«jfg $ n 6 o 
[0017] r Kfflt*Wu 4#t-WJ 



(Rambus)ttiCMlTtt)^^^So 
[0 0 18] JilBWA ^^M^^ey -ir/u^r 

5f:^^y 7Uy^a*]WiaK#X»»R*^ 

a ««fcL*3^T , E«««**to*tfc^ft^ * » **** 

fcM, y 7i^y^^MI«*:" 5 Ite^K^^*<K^T-#S 
>v<*tt«T-<zv*>5ry hSrSt***^ ^ !> t"Sffi?« 
[0019] I2^tt, ±!5^^y -^y h<z>J*>r>'!7- 

<< >"7 — KiMWL 0 iMWL 1 ^VT^IlT^ 

k K^^r^^j: 0 * >r f»mwl 1 t>si^£n 

60 JlfSlOtDjX'f V!7- KiMWL OlCtt, 

MIS, ^(7)5%(7)2fi(?)t^!7- F»aM-t*£ 

£ 1 ~ 7 c7)^ff 8 *<DV7> V - lO^^y 
iryl,Tt^{c£S{Cl^£n6o ^^^^^ K K9>f ^ 

[0020] ±|5^J: 3(^^yr^^^tt«, 

SCi^HC^y 1 ?— K F'7^^SWDia <9 20(D^y-7 

4o(:»lj Sbit5- ^45o ±I5coJ: 9 K 
t ^ !7 - Fl^rM 0 ~ 6 t «f 1 - 7 it , *:*Ve 

a-rswjst 6 ^. p< * y -t^ogaetd^^ris^*^ 

KK7^/^SWD^t^!7- F»SWL Of ^^<t 
[0 0 2 1 ] K F'7-f^SWDIj:, 4^:0 

^^c7-ki»o-6 (i~7) fc#LT#iafc»iRflr# 



Kttb^5» ^7-KWllFX«, F X 0 F X 7 

si*** f x o ~ f x 6 a* ±.tz{mmw-7 7 - v K 9 f 

^0-6 tc#y&£ix, -t^S^^HIttf-^P- KS&lftF 

FX0-FX7I4, r (✓-i' <£> JU22 315 2 JgB^&B ^ 
E§IM2l:J:0«$^. PI C < JB 2 S g ©&*K* 

J; <om&2 ft 5» 

[0 0 2 2 ] H3(il4. -hlE* 'f F«*t*>^^ 
K»K:#*bfc*^!?- F F5-f^SWDitKlTf>n 

[0023] p@T*te, 4fttsnri/>6^±ia^>r vi7 

3 J: 5lCffltff * h«S (Pair Bit Line)jfl*Rtt fettS. 

£*T,6 0 lO^OfMOSFETW^hll 
fa- ^ ( COLUMN DECORDER) (DMtRi&^&fe X-bfo&ft 

[0 0 2 5 ] H4lCiS, ifB^^y^y hot^r^ 
rE«*nfc-feV^rv^SAi:*JxK:BBi«UfciaK** 
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[0 0 2 6 ] y?%L**r y -fe/HS, iifaioo 

^B^^E-y -fe/H*, rK^lRMOSFETQmiE 
:^MO S F E T Qm CO K W v^tt^y hiBLC 

-</M3, ifSt:^ h^O/-^ l^/Mc*fLT_hiaT 
fcflS«JEV P p b£ftZ>o 

[0 0 2 7 ] «t5t^7y^Wtet£VD 
gffi V D L tfc l/^/H- ^ tlSo UTt^oT, _b 

*:^Sfc*^»U:fl;CTiBlCU:****bix6- **** 
6fflitfyh«BLi:/BLMt, i/i7-M'f5'fM 
OSFETQl^Q2ia 0 -fcV^T V^^^ffitUK^ 

[0 0 2 8 ] -tv^TV^lWfcEIKtt. y-ht ^ 

J<7 ;HO»BMOSFETQ5, Q6WPf^^ 
Ot|iMOSFETMOSFETQ7, Q8£>ib*J&£ 
Nf + ^IMO S F E TQ 5 £Q 6 <D y — * 

MOSFETQ7^Q80y^fl ^iiy-^CS 

PCSi^n6 e _btB*iiy-^^csN^csp{c 

ft, ^jh^n^P-** ^^MOS FET3^RWfeiX 

F E TQ 5 t Q 6 coy — *3&MMR£*ifc*3 y — ;*^c 

OSFETQ12i:Ql 3 *C £ 9 #Jfi«tt«-*ttS 

[0 0 2 9 ] 4»fc*IR*fr*^*** ilBP^Y^+^a 
<7>««MO SFETQ7^Q8 CO y ~*3&q*tti**t;fc* 
iy^ScSPCIl ±EAttO^^ n^^i y TlcRW 
K^^^COP^^^^^MCO^^-M 
OSFETQ1 5 £ > Jil5rta5«HVDL*«*&-t-SN 
f^y^I^7-MO S F E TQ 1 6 a*Rtf bix 

^is, V P P )&^- h ICM N f t 
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;HMO S F ETQ 1 4tJ:l?»«S*lfc^9^tE 
VDDCLPM^bil^ :OMOSFETQ140 

tftJW&Sft, HeMOSFETQl4^y^7^-nl7 

ItMOSFETQ 1 4<DL#lMtt«ffi#Ktf<STLfc 

[0 0 3 0] iMEteVPPI^, ^-v^^E 

5KJE«*ixfc*«£E^*^*- ttr, JifSMOSFE 

MOS F E T QmlCtk^tfi^fB: L# 

tLr*5D, ±E^?^lffVDDCLPt«2. 9V 

(Dj:5<CKSft**tfc*«ff^*. MOSFETQ2 

6i2, u - ? ««»B«r«tf:t 5MO S F E Tt* 5, 

ftiW^, t»*EVDD©/<^l:J: 1? -ttSVDDC L 
DCLP^*tbW»«MOSFETQ7, Q8^ 

EvDDCLPia -tr^r >7<r>*—'<— Y 

fet5Pf^^I^^"M° SFETQ1 5 £ , 
-fc>;*T V^OP^-Y^^^ScOilffiMO S F E TQ 
7, Q 8 £*PIH^J««rc*l-fc ct 54^^Nl^x;U 
WNWELLWt^HC, *(D/<-fT^«ffi 
i: ItilH^^y^tEVDDC LP^Mt5t)«t' 
^LT, -fe V^T ^^COP^^rV^/uM^ttffiM 
OSFETQ7^Q8 co^ii y-*«C S P M#*0>» 
fflEVDLt^a^^-MOSFETQieH:, N 

ETQ 1 4 ^«jEtW^4>HtUTJIJfiS:-r*o 
[0 0 3 2 ] ±|BN^ V^i^?-MOS FET 

AP2 |j:, _bfaP^-Y y^/l^lMO S F E T Q 1 5 <Otf 

^ ^/U3&s*aSLmfl£VDD^»JES*ixfcW#^ 
^ o y , ffjfECOj: 5CVDDCL Pli, #3+2. 9 

V*I*T-£>«9, *R«ffiVDD©fF3S*^«ffiVDDini 
n fc, #>2. 9VltT^5W, JilBP^-VV^S 
MO SFETQ1 5 t*7!R»cSt6C £ #T?* 6 <^ 
£t>(-> ifeNf t^^/HMOSFETQl 6^1SL 

«SIE v D L Lfc«ES:W» S^S - 

[0 0 3 3 ] Jbia-tr^^T V^^^iESS^Affi*^^ 
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Sr^Jie-rS^^ y^MO S FETQ 9 i:Q 1 oa>fefr£ 
ft-^tuwstf <bix5o :Ji^mosfet 
Q9-Q1 ia>y-hWU *Ii:/yf^^BL 

EQ*«MeSn*. :^'Jft^MBLEQ» 
;>iMOSFETQl8^i(K, *rCD&*> T* 5 0 ** 

f0 {CRJt feixfcNf- ^y^lMOSFETQ 1 S^tf"^ 
±1S^ 'Jf^««t^MO S F E 
TQ9-Q l l *rK*^*7ttttK:«)9#*.6J: Sfci" 

[0 0 3 4 ] iWcMlt, 7"y ^■■y-^»f^«:H!#6S 

^^lO/^-MO S F E TQ 1 5 (Dfrkft 

OSFETI1 »i:SWt5^-<>'Affl**MIO^ 
^yf[aI8lOSW«:ifi8;t5MOSFETQ2 4, Q 
2 5^t/*ilA^i^M I O^r^EVDLl^yft 
— v?£-£5:/y ft-^0M^6MO SFETC 
T*£5 0 :nb^Ni^x;W(:ll JtfS_bffiVDD 

[0 0 3 5] t^7^M0Bli, v-^T-F^ 
^ j/fMOSFETQ 3 £ Q 4 £ it It Ol^T U 
^Pi«^hiBL, /BLlC««Sn«o * 
j/fMOSFETQl 2£Q1 3tt, tf^A*^ 

B*«Lioi:»«S«. fettKfc-^Tu-r 

V^CO^Jv-^T- K**f ^fMOSF E TQ 3 ^Q 4 

tti^-FW;, _ht5fe«oo*a«trs/ h*B l, /blc 
jm* snr, aiiR^nfc^^!7- K«swLt««*n 

-^Affi^L i oi*, I^^^^y T(ci£ij-b 

tltNft^iMO SFETQ19£2 0 &U*_Lf2 
pffy*^lMO S FETQ2 4iQ2 5 frhftZ* 
50 4 y^~\B\%& I OSW^j>tt±E^^>{y7yyMAO 



(T) 
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[0 0 3 6 ] l^?- K^SbUSSSWD^, ^rC05^> 

^i^NS^x^SiDWELL (VPP) 
^tlfcPf J r^lMOSFETQ2U, £>/^£D 

WELLrtl:WStlSPl^^«P WELL (v 
BB) l:M^fcNft^/HMOSFETQ22 

r7-K»Rlk*»liI*FXD*:«rit"*-*t>»-t**>0, flJ 

y^y V<T>T KU^IRMOSFETQmt, JsfBDW 
ELLrt(:»«SMPi?^** PWELL (VB 

[0 0 3 7 ] iE^*9r^«kECCli 

(^tv^^lRAM) Ii:LT^^ix, ECC@^ 
tC^LT^fH 6^)t^ri/^SAYl-SAY 16^ 

^bK^tfl SM^^U ^ y hMATA»b«B8* 
[0 0 3 8 ] t^ri/^ S AY 1 IC^Jtltl^^ 5 

B L co 3 "b . *yJ»*<< yf-^X 5»R*ixfc 1 b^ B 

AW*»Mioi^l^6o ^^yAtilMMi 
cm, ^yr^MA^AM^ii^^ 
[oo3 9] wiaai^KW^ ftatbrwsw 

|:f^tt^t^7^'SAYi(:^, 8^0^-0 

SAY2-SAY4 SAY1 5iSAYl6^b 

13, 9t^h, 8t>F, 9k f ^h 8 tT y 

hi9 try h^AtH* £*x5e 

[0040] Jita^oj: em^^-^r u^f s ay i 
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[0 0 4 1 ] ^(7>«*"Cfi, «*tTy h 1 2 8M#LT 

9 try h*riMo-ra« tft*, 2i:Kt)*aPiE«>«**' 
atftf^Wtffc^fcfcSo ^tr, .biw-r-J-s y*s 

RAMWi:7.a*lHl*i:olll»cECCIiI»*:K»a^v N 
So 

[0 0 4 2 ] JiffiECCmife-CI*, S#&^*jfM>££ 

ta*i 2 8 My h^b****** hfc#ur±ia9 * 
5/ h yf^ft> h l, ±ia»« tr y h £ 1 1> 

tc^^S y ^fR AM«Rfc:*£&t?o W^fctiUttfEGD 
<b£(C{2, ilB^-f"^^ y^MR AM«Ra>bSt^fci5£*l 
fcl 3 7 bfy h0^fci3Lfi*<7>5^> _tfS12 8 1fy 
^Mt l > h£r_hf5 9 fc*y hf)*bteZ>'*V A try h 

*rffli^r»9«atfiiES:ff^t: i 2 8 try h^bft* 

[0 0 4 3 ] ECCi»oa*»lCf4, SM&Mlfra*® 
K<DJ:5tty— hlalBi — l 2 8j&*Ktfb*u Wx.tfv' 

*MS LfcflMR * y > l*K 5 Ht^y -fc^A* b 

y -t? b Ift^tb £ «-» zjxm-t zztiz&vniE 
irffi*^5o r*tfcJ:tK t^do-di 2 70 
128 try h hi, t*2t> h*-ecoist) 

[0 0 4 4 ] H6(crt, _bf2H lOlo^^^y h 
w««Bi^Stit^5. #l:«P^n^t^\ loco 
^y-^y H3, fl91BO<t 51^5 1 2*^f-^^- KJ* 

5 1 2 3a-©*a*ttry h«^fe«J**^s« _bta^ct 

^fc*ic4*^<7>^#^^^^- F»RWLBlj 
2tHl^^0^^^y hiRB L (2X9») ^Ktt b 

^ [0 0 4 5 ] _Lf£0£ 9tc^^ey -^y h^l*. ^y 

fcfy hPB^O^y h»3&*K«t b*t6o -Tfttefe, ±.E 
0 J: 3{C!7- F«f^]^btiit 1 6«0^*y -*y 
b<D?h, 9 fl©^ * !) y h Lt iE^ !) f ^ 

t ^ hffl<7>t*y hl^S^lt^il, ^i9O7^C0^-e 
y-^y hi^t^^yx-f tTy hfflOtTy hUttKtf btt* 
i\ 0*9, #11501 ^HM'iicjs^r, 9f@o^^^ 
ry^9MA)&W bn^^J^>^ ^ y y FMATIC^S 
tMT, iiai try KJo^tfeS-frrJbE^y^-f tfy 
h^sij^^rbixSo tut, ^yf^f try hmnnffi 

50 \+y h«&tC^a^^*bfct><^^> JbtMHlOf y 
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[0 0 4 6 ] lOjiiftffllW^-K^fi^^y H 

y h»«a«»fp^«9**.s. ^(ommmx-n, ±ts 

<D£ 5\z.ECC\B\ft&&rtbtlX^Z<DX^ **try h 

^©^^•iteSixr^^w^tTbn, ±ia«*f y 

[0 0 4 7 ] B7ICB, ^o*««c«s^*ff|a««« 

[0 0 4 8 ] iffioj: 5(CECC0W«^^l^ 
X\ «^lli^^#i:tt, ±fSECC[Ej^ftfp£ 

T, miBO*JEWt?tt 1 2 8 t*y hJ^fefcSIMltry h 
Sr»f|stfJS^£*U 1 2 8 tfy hJ5>fcfe*«*a*fi* 

a^t^r^y */p«^tti 3 7 tr^ hoMtf^ 

[0 0 4 9 ] 0 8 Ml*, ~ (D^KM^S^MMfcElfc^S 

i>So ^a5**«^*##fB«K««* (Ram 

bus) i^^-7x^«iifc^u^ 

^BusCtrl (a^^T^*^9 try hcO^-^O 

S^x^h/^yh^MSo t*^©g&T«l3:. ±15 
O J: 9 t ^ ^ IR AM^O^fU t ^ , ECC 

®S&©ttf£jfl*fTfriX"C, ±15 E C C EES*: 51 VXttifiZ 

titl2 8 try h^bftSK^mtwf-^tti 6 t*y 
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», y^||#CLKO4U#0 ££*>T3*t>MI^ 
^4nsftb2 5 0MH z CO «t 5 friffiitT^v*-*^ 
[0 0 5 0]B9l:l4, i«>«WH«<5***lBli*« 

<D%\z.m<o-mmm<om^m wit* * s > ^h«*« s 

;* (Rambus) 1 Lfc 7 W< * ( R ambus) 2 60 -f V 

^/^^MmMbfcf^ftL^ S v^B^Six 
70 tl^o (Rambus) 2~CI3l, 3yhB-^W«** 

5^(7)3 t*y h£>fa#RQ 7 - 5 # X 3ft fS * £ * tlT , 

[0 0 5 1 ] ±1E8 try hA^bftSy hfi*RQ 
0-RQ 7 <D 5 t*y h(7>ff#RQ 4 - 0tf*Y& 

fit-** £*xt\ ^/^^l|Y7 Ku-^SrJB^L. 

3t^^/^^WY7Kl/^AY (H) 
2 ^ A-t** r>^ijYT K 1/;*£:*b^I-^< 1*9"^ 
^ & JUX n ID Y T FI/^AY (L) ^r&^tfo 

[0 0 5 2] (A) T*hi, ±f5X^T K^»*9 

Y^T K^tDSD^^^ hn— /u/*4ry h 
l ^ n v y h 2 0 J; 5MP#5BftM#tf hth 

^ry h 2J;^ ; e , J^/^l^^ oT1 2 8 t*y 

UMBtry h^ECCHSI^iirMK, ^n^ttjfs 
italic i 6 try hfosm^ijt^yT/HcttiA^t 

6. nff^M, 3 y h o -/^^ y h 2 t S 

»«»^«3 0*A.b4x, Wl 2 8 try htf>tt*aL 

28X64 = 8192 tT y h L^ffiM £ 

[0 0 5 3 ] mm (B) "Ctt, MEH8 *H*fc-hlBX 

^-;M^5/ M^yh y h 2 ^f^0#{- 

m'n-tZ>h<DX3bZc rtitcj:^, ±lBH8o>3«|[Wi 
^ mt«lc^C< 1 2 8 y hJ&»feJfe6tt*ttJ ^7*—* 
^16 try Ho80C&in^^/Kcf-^^^^ 

ffl*CLK©lW2. Sns/iMOOMHzOj; 

[0054] giio mis, ^<7>»WM«s*aM*ia*« 

^^nrt^c ±t5^>j: 5 m^ y try h^E«^ 
5(7 ti5/^^^Pfe^*^ wtsfcfelc ^^ ^ 
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J5J6W^tt, HO (A) ©WTtt, ayhn-yi//^ 

[0 0 5 5 ] iifEr^ h^- KT'foo ^. c w-ib _h IS E C 
CIsIKolbff^iRWwSJxS. o*>9, ME*!'* hfS 

tMroic^nri 2 8 try M>bft5'lS$Kt*y ha* 

/^ijf^ t*y h5&4±lBECCIsIBRS:^^— brta^isn 
60 £jh,fcJ:0, iWEiattn^^^^tti 3 7 try ho 
^tfEtttSftS-^i-fc*- ^H^f-^ll ^ 
-^/r hc£>^t 1 6 try h fo 8 B^dtfttliA 

^ ^^.j^^^y H3 91f->f'^/l'£>'oft^ 1 6 tTy h 

fo8l5llcMT^y r>»M_hEi 2 8 fc'y 

y htffcttaSfifcttfc:, 9 t'y hco^y T-r try htfffl 

[0056] 0 10 (B) T^IS, Ht]fB0 8 t |^«fcl-bE 

V h n— A-^^y hU^^h /U/^y V 2&m&? 
\Z.mft-f&h<nX~foZ> 0 JiE^hn- 
/u/^^y Mc£ >9x^ K^W^tUb^— Kt?*>S 

hff-g-^r otcsnr 128 try h3&»fcfc<&#*try 

h3^*<Z>**ttt*SHSi:fct>^. 9 try h*»fefc5'< 
y x>f try hJ&^JiEE CCSgS^^/^lt tti^^tt 
ttt, (WHBlBltU'^^^ttl 3 7 try h (D*f- 

[0057] h^e— FT*Of^^^Sl#^, JilBM 
v h /u/^ y h 1 (^^tf^ h^e — KT-co 

^^/^i; Mw*3^"C I28t> ha>feft£*W«^y h 
S:8Isl(c^^r^y T/M^A^b*:^, 9 ^y hd»b 
t*y h^A* It ^ixfeSrEitu^^^ 

feft6»£&^*«£*:0>*3: E C COBS*:;* A— It 

[0 0 5 8 ] Ull Mf3, Ett^**^-***^* 

^RG0/£^tRGl 501 6 ®<D 

n^o #u^nGo-RGi *;h,*?ftW«tr 

y h^rfS'K^-tirSTt^tC fc'y h B O^bJifBB 7 <7>fE« 
JbE^* h^e — KP#<ZV* V v- 4 tTy hcoA 
tllAOfc^C^^^RGO-RGSCfc^Tt^ hB 
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8<7>|E«®i»S:«Po,fc 5t-^nSo 

[0 0 5 9 ] _LE# l^^nGO-RGl 5 (D*|Sf» 
[HJ&&B 0~B 7 13, tWn«it> hD0~Dl 2 7 

BECC0K*JMKSJT,S. ^nGO-R 
G 8cofg1&[H£§B 8 12, _hE'^ U fr^mR <F> * << y^ 
e C c @»t^;^t 5«t8BS:a It ilB^^ 
-T* y ^IR AMfficoiilB^y *r4 try h/fl <z>AfcU;*>** 
^«KESnS. J:E*I/^^RG0-RG15(OE« 
10 0S&BO-B7 (B8) 13, ^y7/MAiSW0- 

y^Sr^Ur*aS^*l«**t6o 

[0 0 6 0 ] _bE'^ wHEaS*-f y^te, SS^fclJUto 
f^<7>fc#tcliE CCEIK^J: 9«0*WfriE#«T bfc 

t-y h&temztiiLmz*>vti&\z£ixTm%T&*m<o 

flMRlfy ht'*7 wM£ECC!hIKU:A*3*3« 
^ (.^e— Kcoi:^, _LE'^ wMES;*^ y^ii> -tEE 
ccW lbf|sa*«3& fc: s ft 6 # tf ft ±E R & * 

[0061] iiavy 7/ME^-f y^te, .fcE* n * 

Ica-vWHSfc^ftS. ^cofc^, JbE^ny^fS#CL 

fir 5 # *? v^m^^ > r>v^to]SS^:tf#:t±i^^:'T f 
a- KUTilBS/J T/HE5S^>r y^Sr^-VJRfll^S-e: 

m#S:J«*^^ h ^-^ritats^iHi^B o~b 8^#fi; 

[0 0 6 2] _hfB<Z>£ 5ft^y T/UAffl^^^t^, 1 
2 8 tTy h CO 9 ^CO^^CO I6t>h CO^-^:^H"t* ^ «t 
5^t>-C*5o o£ t? , ffi«u-v>^^^ttl 2 8 tfy h 
^E»f-^^8ot^5Wf, ^rC05^coi 6 t*y 

ga^^ y^SrJiEa >- ho^/Ws' h 2 {C*5^T— 
M^o lOMtll *^^^iii^<7>^#(^-^8 

t> co <h ft 6 o 

[0 0 6 3 ] J:IEEt8^^^RG0-RG 1 
5(? WS:^7h^#tU ±E^ o y^CLKJcWJHU 
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[oo64] Ii2l:il r.<o«wn«6**<«ai»» ^ 
^c/n ^ (137, 128) (nn^/'&^mmt* 

ib/^ECC0^L 128t^h4-9t f 5/ 
^0^£4f X-TAffi^tHl5&) tiZ.£K>mi$£tlZ>h<nX- 
h*) , fl-SB-r — £<7>ffl*ei2, 2 8 t> hco 

^cDAffi^£ LTiSiifacDj; 5fcl28bTy hM^ff ^ 
toix5t<ot?*>So :oi:Ma2 8tV^J:5^- 

*>Sfc»JC JilBECC try hft^Atti*^ 

[0 0 6 5 ] JilB<D|616«3&»b»bn6^ffl»*W:, T 

(i) h y s'^^saiBsnrftaitfco^^-y -t/u 
y 5/ h(7)«#:f@^^ h y y **BE«bT;* 

y-fe^*a*ibr, e cci»ia ^ft^y hfrhte 
zuw?-*t ***** mvf—* ltis ^ ^mtr 

lE^co^y f^f tf y h fctififcLTilB;** y Ir/Mc* 
#i£trJ:5K.U ±|B**<7>^^y-t^**bR*til**t 

tT^fatSc^— * £ 9 u/i^^ftiS £ ■£ 5 E« ^ * 
Jj\ ifB^^y-^y hfctt^A?— KlftXtt^FAtTy 

F^XI« #60 try h^(c^)ig^^^ 40 
7E*0»*:RtfT_bia'< y r >r f y h^fBt^"T^^^y 

tt^y^-f try h(c^j^bfciai^EH]^^^:it6^ 

h^e— KO^^CJ: t) _hfBE C C 13 ft 
(clt ilBlBttt^— ^ t^yr^ try h«:JilBia«u^ 

«fc*Pfi#W#*^tBfcife<&4: £ E c C music X K> # 
-Xy 7i/r^WV7 h^7 — t)fi^r^ 

[0 0 6 6 ] (2) Ji1ElS«l^v>^^i:^«5ift^fi:0 5(7 
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[0067] (3) ifaiB*u^;**fc*««^fc<0 
T/WcAffi;ft£-^ h^e — F<£> £ # fc:B:JblB'< y x 

^ try hi:MUN + naeiifcfofcoT^y t/kc 

[ 0 0 6 8 ] (4) ilB^y ^-r fy h^:**^^^ 

[0 0 6 9 ] (5) JifS^^-y •t/i-^: tt^t; y 
^l^ty ±15^^- y y 

U ^n^r-bta^^'t- ^ y *r V -t/u&UVt**'* 

[0070] (6) jits^^e y r u'-r <^ urtf^f^i: 
M^iPifc-tft^n**^*^ y ^ y h^-^ h y y ^^@a 

j:^^ ^3gt^^y^iir*l^ft#<5r>^tt^t: p y h^f— 

[0071] (7) _Lia^^- y r £ it^S*f 
y^co**^(c^^r_hta^J^^^f n v or x^(7)r f u 
*»iR®K*rRtf, JilB^-f^T yyjiJl:l6otY*«) 

r Ki^^aRimK^Rtt-s- <^ f ^ ^-r^!7— k* 

[0 0 7 2 ] (8) iilSAffi^tHl^^^^n^^-^ 
[ 0 0 7 3 ] EilJi*?fiW*J: 5 tt*Kfc«W*SS16WH 



19 

jbotu^. H i 5 ftr t^rflWHcas^r, 20 
b^fc^ ^eyri/'f i t^O** 2 K*MS 

y r^t^^^c^HSo i s^^^y T^^.^r*3i 
ftH, 2 5 6 t'«7 h^S^^Mlf 

[0 0 7 4] v-V^u-^-^ 
fBOj:5(Cl 2 8 tf$/ ht><7>^~^£A£tf;>7 
tf y h^8 tf s> h colter* 7^HAfflAS-fr5J: 5 

[0 0 7 5 ] 

%>W&<»* =£ y -fe^Sr^tf^ ^ y -v y h ottSftfl*-* h 
f&icj; ^S^co^^y i?/i^31KLT\ ECC0fcJ; 

^Lr^^^tbfTIE^co/^yy 1 ^ tfs> h^Mlt 

±lE**y*/Mc*^at?J:5u:u _bfett*co^^y 
■t/^bK*asnfc**if y hotsts^-^ir^y x 

m-CiEHftif ^ htf>lEl*^— WMcfciSS-fi: 
- KttXtt^Ffitf s> ^^§^17-^X1^^^ 

^ h*(c9J0«iS7t:*iaKSrR»r±ia^ y tf ^ 
±lHia«tix^^^{cii^ y f 'f tf hc#jcs l/c fa 1^0 

ife&rRttS t t*>\Z.7-X h^- K<£>*f t> _bf2E C 

c[H]^oiij^^^a^Lriilsisttv :f --^^/^y r-r tr 
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[01] <o«W«c«S***ia«»«o— 
[12] B l^^^y "^jx ho* Y VP- Klfti: *^I7 
10 So 

[03] iico^^y^-Ki^'t^ry^^oift 
[04] @iw^^y-7^ h^ty^ry7 p ^c, 
[05] 0icD^^-y r u-fffl^EcciaKcoHffi^:^ 

[0 6] Iioio©^^ 'J*7$/ h<7)— **W*r*i"« 
[0 7] n <z>«K^«S**fleBE«»«<D— *1SW«:^ 
[0 8] r o«W{c«****lB«»«o<ft<o— ISJKW 

[0 9] z.<Dmm k« z> ^mm^^WKD ici^-i 
[010] rco^^^a^*is«^etc*5^s^^ 

h*r- K^o-*ftWSr^-r«5^abtbf^#-f ^ >^0 
[011] ^©«««-«S*ai#fB1«K«^K«tfctt6 
J<? [012] ^<D»W^«*^»<*:ia«»«<7>*ff*jaEI 

[«F*a>R«] 

SA-t^r^, S WD •■■ 
t^!7-KK7^^, XDEC-Xf^-^, MW D • • ■ 
?t F'K7^^, MA-^^/y^, YDEC 

-Yfn-^ ECC---*l«?#lfciJtnE[Hli», DIOB- 

aw^eu^, psc-^7W^^yr«s@^, m 

WLl~MWLn-^y^F8, SWL0-t^!7 
— K*L LIO-o^MBl**, MIO'^>f^ 
40 til**, S AY 1~S AY 1 6"'t^Tl/Y , Sl-S 

L---/L^b: 0 .y h*SL RG0-RG1 5 •••|S« ^ , 

B 1~B 8 -iBttltEIft, Q 1~Q 2 5 -MOSFETo 
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